Psoriasis vulgaris is a chronic inflammatory skin disease characterized by hyperkeratosis, dermal inflammatory infiltrate and increased angiogenesis. The aim of the present study was to assess usefulness of thermography in psoriatic lesion regression. Ten in-patients with psoriasis vulgaris were included in the study. ThermaCam INFRAMETRICS 290E thermocamera with temperature resolution of 0.1 oC was employed. Both visual and thermal images, derived from four body regions i.e. chest, back, upper and lower limbs of lesional and lesion-free areas were recorded and analyzed. A significant decrease in temperature measurement was observed along with efficient treatment both over skin lesions and lesion-free areas. There was also a significant decrease in erythema severity in all the examined areas. A negative correlation was noted between temperature and desquamation on the chest and between temperature and infiltration on the back. It is conceivable to speculate that temperature measurement could serve as a marker of disease remission. What is more, lesion-free skin in psoriatic patients seems to be somewhat involved in the pathological process in psoriasis suggesting that it is "prepared" for lesion progression.
INTRODUCTION
Psoriasis is a chronic, recurrent skin disease with strong genetic and environmental components, effecting 1 to 2 % of human population worldwide [1] [2] [3] . Histopathological examination reveals characteristic features such as hyperparakeratosis, lack of granular layer in the epidermis, dermal inflammatory infiltrate together with vascular changes such as new blood vessel formation and widening of their lumen [4, 5] . All of the above abnormalities are able to influence temperature measurement. Literature data point out at microvascular abnormalities, reporting up to 10 times increased blood flow through psoriatic lesions compared to the normal healthy skin, and inflammation as factors playing an important role in psoriatic plaques development [5] [6] [7] [8] [9] [10] [11] . It was also shown that structural expansion and increased tortuosity of the dermal capillary loops occurs fairly early in the development of skin lesions, even before epidermal hyperplasia and inflammatory infiltrate can be viewed on histopathology [11] [12] [13] [14] [15] .
Thermograpic methods are more and more frequently used in everyday medical procedures and among others, also in dermatology. Literature data point out at quite extensive use of thermal imaging methods in diseases of inflammatory or vascular background but also in many other conditions including scleroderma, morphea, basal cell carcinoma, chilblains, port wein stains, melanocytic naevi, melanoma, Raynaud's phenomenon, evaluation of patch and prick tests and regression of skin lesions [16] [17] [18] [19] [20] [21] [22] .
The aim of this study was to evaluate usefulness of thermal imaging methods in psoriatic lesion regression assessment.
METHODOLOGY
Ten male in-patients with chronic plaque type psoriasis vulgaris were included in the study. Most representative psoriatic lesions located on the trunk, back and upper limbs together with lesion-free areas designated at least 5 cm from the edge of an examined psoriatic plaque were selected for evaluation. The patients did not take any systemic treatment in the last 2 weeks and local ones, except for emollients for the last week. The disease duration ranged from 5 to 25 years. Based on the past medical history the selected patients did not suffer from psoriatic arthritis and they presented stable lesions (already developed at least 8 weeks before, without signs of visible progression). The lesions were divided according to their location into 4 groups: situated on the upper limbs, chest, back and lower limbs. On the day of thermographic procedure all the patients were not applying any local treatment to the skin in order to avoid its irritation and additional stimulation of blood flow. They were also asked to refrain from smoking and drinking coffee and instructed not to eat anything for 3 hours before the thermographic examination. Just before the procedure, they were prepared in a special room with controlled temperature for 30 minutes (20oC). Based on the past medical history, after a thermographic examination, all the patients were on classical antipsoriatic regiments i.e. either Ingram's method (local anthralin plus UVB) or Goeckerman's method (local tar plus UVB).
Thermocamera ThermaCam INFRAMETRICS 290E was used in the study. Temperature resolution was 0.1 oC, mean, standard deviation, standard error of the mean and variability were calculated. A p value equal 0.05 or less was considered statistically significant. All thermal images were captured and processed through high-speed Peripheral Component Interconnect (PCI) interface. This interface links up to 4 CCD cameras and 1 thermal camera with the powerful computer, and offers the high performance of 32-bit data transfer an optional burst mode that provides accelerated throughput of data across the bus of 132 MB/s. ThermalStudio software was used. Both thermal and visual images of all the patients were recorded and analyzed [23] .
Each plaque was estimated for erythema, desquamation and infiltration (each ranged from 0 to 4) before treatment (I), on 7th day of treatment (II) and on 14th day of treatment (III).
RESULTS
A significant decrease in temperature measurement was observed along with efficient treatment both over psoriatic plaques and lesion-free skin. There was also a significantly increased temperature over psoriatic plaques in comparison to lesion-free skin. Detailed data is presented in Table 1 .
Along with successful treatment, there was a significant decrease in eryhtema severity in all the examined areas together with infiltration improvement on the chest, upper and lower limbs. Detailed data is presented in Table 2 .
There was a negative correlation between temperature measurement and desquamation on the chest (r=-0.63, p=0.05). Also a negative correlation between temperature and infiltration was noted on the back (r=-0.72, p=0.02) and lower limbs (r=-0.64, p=0.05).
An example of psoriatic lesions located over the back and their regression is presented in fig.1 . Table 2 
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DISCUSSION
Thermographic imaging is more and more frequently used in diagnosing, disease severity evaluation, treatment planning, mainly in conditions characterized by an increased blood flow or inflammation development [14, 20, 21] . It is well documented that in the evolution of psoriatic lesions increased blood flow, hyperkerparakeratosis and inflammation are observed [3] [4] [5] [6] . All these findings seem to influence surface body temperature measurements, which is in line with our results.
Literature data on thermography in psoriasis dates back to the seventies of the last century [25] [26] [27] . Mustakallio introduced contact thermography to study influence of dithranol staining properties on erythema estimation in psoriasis [28] . Then Warshaw and Lopez demonstrated a disturbed reaction to cold challenge in psoriatic patients [29] . Ippolito et al employed thermographic methods to study the blood flow in psoriatic patients treated with cyclosporin and observed prolongation of the thermal recovery time together with plaque clearance [30] . Maleszka et al reported that the skin lesions covered with scales seemed to be hypothermic because excessive scales (hyperkeratosis) acted as an isolation layer and only papular lesions on erythematous base demonstrated increased temperature [31] . Our results seem to confirm the above observations.
Our previous preliminary study demonstrated fairly increased skin temperature on thermography over the lesions which were in an active phase and over the clinically uninvolved skin, which later transferred into psoriatic lesions [32] . We have also observed decrease in temperature measurement as the lesions regressed [33] , which is in line with presented results. We also demonstrated that thermograpy is much more sensitive in disease severity assessment than clinical evaluation alone [34, 35] .
It is conceivable to speculate that severe infiltration of the skin leading to epidermal hypertrophy could cause some temperature decrease. However, further studies performed on more numerous groups, presenting a wider spectrum of diversity in clinical parameters evaluation are required to confirm the above results.
CONCLUSIONS
Thermography seems to be a more sensitive method in clinical assessment of psoriatic lesion regression than simple evaluation of erythema, infiltration and desquamation and could serve as marker of disease remission. What is more, lesion-free skin in psoriatic patients seems to be somehow involved in the pathological process in psoriasis suggesting that it is prepared for lesion progression.
